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Title of Invention: 

Ozone water washing system for semiconductor wafers 
Abstract : 

Purpose of Invention: To provide an ozone water washing system for 
semiconductor wafers which can shorten the time used to remove resist from 
semiconductor wafers and perform washing efficiently. 

Make-up of Invention: In an ozone water washing system for semiconductor 
wafers, a heater 5 for heating the ozone water is installed on the ozone water 
feed line 4 between the washing tank 2 and the ozone water producing device 6. 

Claims : 

(1) An ozone water washing system for semiconductor wafers, characterized in 
that, in an ozone water washing system for semiconductor wafers, a heater for 
heating the ozone water is installed on the ozone water feed line between the 
washing tank and the ozone water producing device. 

(2) An ozone water washing system for semiconductor wafers, characterized in 
that, in an ozone water washing system for semiconductor wafers, the ozone 
water producing device is connected to the washing tank through an ozone water 
feed line; during the ozone water production, the ozone gas which could not be 
contained in the ozone water is removed; a heater for heating this gas is 
installed; and the heated ozone gas is introduced into the washing tank. 

(3) An ozone water washing system for semiconductor wafers, characterized in 
that, in the ozone water washing system for semiconductor wafers of Claim (2), 
the aforementioned ozone water producing device is connected to the washing 
tank through an ozone water feed line and an ultrasonic wave producing device 
is installed at the bottom of the aforementioned washing tank in order to store 
the ozone water produced. 

(4) An ozone water washing system for semiconductor wafers, characterized in 
that, in the ozone water washing system for semiconductor wafers of Claim (2), 



the aforementioned ozone water producing device is connected to the washing 
tank through an ozone water feed line; a heater for heating an inert gas is 
installed; and this heated inert gas is introduced into the washing tank. 

(5) An ozone water washing system for semiconductor wafers, characterized in 
that, in the ozone water washing system for semiconductor wafers of Claim (2), 
the aforementioned ozone water producing device is connected to the washing 
tank through an ozone water feed line and a UV lamp which produces a 257 nm 
ultraviolet light is installed in the bottom of the aforementioned washing tank 
in order to store the ozone water produced. 

(6) An ozone water washing system for semiconductor wafers, characterized in 
that, in the ozone water washing system for semiconductor wafers of Claim (2), 
the aforementioned ozone water producing device is connected to the washing 
tank through an ozone water feed line; a chemical dispersing device is 
installed in the aforementioned washing tank to store the ozone water produced; 
and a chemical is fed in. 

(7) An ozone water washing system for semiconductor wafers, characterized in 
that, in the ozone water washing system for semiconductor wafers of Claim (6), 
the aforementioned chemical is an acidic or alkaline liquid. 

(8) An ozone water washing system for semiconductor wafers, characterized in 
that, in the ozone water washing system for semiconductor wafers of Claim (2), 
the aforementioned ozone water producing device is connected to the washing 
tank through an ozone water feed line and a platinum pipe is installed as the 
aforementioned ozone water feed line. 

(9) An ozone water washing system for semiconductor wafers, characterized in 
that, in the ozone water washing system for semiconductor wafers of Claim (1) 
or (2), a cooling device is installed before the aforementioned ozone water 
producing device. 

Detailed Explanation of Invention: 
Industrial Field of Application 

This invention concerns an ozone water washing system for semiconductor wafers 
which is part of a method of manufacturing semiconductor integrated circuits. 
Prior Art 

Up to now, the technology of this kind of field, as shown for example in Fig. 
8, has consisted of a washing tank 1, a gas producing device with a dispersing 
device attached 2 in this tank, an ozone producing device 3, a cooling device 
4, a circulating pump 5, and an ozone premixing chamber 6, Examples of this 
kind of system are found in 

(1) Japan Public Patent Bulletin No, 9-501017 

(2) Japan Public Patent Bulletin No. 9-503099 

(3) Advanced Organic Removal Process; Green Manufacturing Conference, Legacy 
Systems, Inc. 

To explain the operation of this apparatus, pure water is first circulated by 
the circulating pump 5. The circulated pure water is cooled by the cooling 
device 4 to 3-7 °C. The ozone produced from the ozone producing device 3 is 
dissolved in this cooled pure water in the gas producing device with a 
dispersing device attached 2 and the ozone premixing chamber 6. Since a high 
concentration of ozone is dissolved in the cooled pure water, the ozone 
concentration in the pure water becomes about 10 times that dissolved at 
ordinary temperatures. The resist of the wafer 7 can be removed by this high- 
concentration ozone water. 
Problems That the Invention Is to Solve 

However, the rate of resist removal of the ozone (03) water produced in this 
conventional apparatus, as shown in Fig. 9, is extremely slow, 600 A/min. With 
an etching rate of 600 A/min, about 17 minutes is required to remove 10,000 A 
of resist, for example. Furthermore, in this just etching [jasuto etchingu] , 



many minute particles remain on the surface, and a 25-minute treatment, about 
1.5 times as long, is needed to remove them sufficiently. 

The example described above concerns the case of a wafer on which only resist 
coating was performed; in the case of a wafer on which the resist is patterned, 
about 3 times as long a treatment is required. In the current practice of 
resist removal, SPM (a mixed liquid of H2S4 and H202) is used, but 5 times or 
more treatment time is needed compared with this case. This invention was 
arrived at by considering this situation; its purpose is to provide an ozone 
water washing system for semiconductor wafers by which the time required to 
remove the resist from semiconductor wafers is shortened and efficient washing 
can be performed. 
Means of Solving These Problems 

In order to accomplish this purpose, this invention is characterized by the 
following facts: 

(1) In an ozone water washing system for semiconductor wafers, a heater for 
heating the ozone water is installed on the ozone water feed line between the 
washing tank and the ozone water producing device. 

(2) In an ozone water washing system for semiconductor wafers, the ozone water 
producing device is connected to the washing tank through an ozone water feed 
line; during the ozone water production, the ozone gas which could not be 
contained in the ozone water is removed; a heater for heating this gas is 
installed; and the heated ozone gas is introduced into the washing tank. 

(3) In the ozone water washing system for semiconductor wafers of (2), the 
aforementioned ozone water producing device is connected to the washing tank 
through an ozone water feed line and an ultrasonic wave producing device is 
installed at the bottom of the aforementioned washing tank in order to store 
the ozone water produced. 

(4) In the ozone water washing system for semiconductor wafers of (2), the 
aforementioned ozone water producing device is connected to the washing tank 
through an ozone water feed line; a heater for heating an inert gas is 
installed; and this heated inert gas is introduced into the vashing tank. 

(5) In the ozone water washing system for semiconductor wafers of (2), the 
aforementioned ozone water producing device is connected to the washing tank 
through an ozone water feed line and a UV lamp which produces a 257 nm 
ultraviolet light is installed in the bottom of the aforementioned washing tank 
in order to store the ozone water produced. 

(6) In the ozone water washing system for semiconductor wafers of (2), the 
aforementioned ozone water producing device is connected to the washing tank 
through an ozone water feed line; a chemical dispersing device is installed in 
the aforementioned washing tank to store the ozone water produced; and a 
chemical is fed in. 

(7) In the ozone water washing system for semiconductor wafers of (6), the 
aforementioned chemical is an acidic or alkaline liquid. 

(8) In the ozone water washing system for semiconductor wafers of (2), the 
aforementioned ozone water producing device is connected to the washing tank 
through an ozone water feed line and a platinum pipe is installed as the 
aforementioned ozone water feed line. 

(9) In the ozone water washing system for semiconductor wafers of (1) or (2), a 
cooling device is installed before the aforementioned ozone water producing 
device . 

Working Embodiments of the Invention 

Working embodiments of this invention will be explained in more detail below. 
Fig. 1 is a schematic drawing of an 03 water washing system for semiconductor 
wafers which shows a first working example of this invention. According to this 
drawing, a pure water line 8 is connected to the 03 water producing device 6 
through a cooling device 7, and an 02 gas line 9 for producing 03 gas is also 
connected to it. An ozone water line 4 is connected to this 03 water producing 



device 6, and a heater 5 is also connected to the middle of the ozone water 
line 4. An ozone water dispersing device 3 is installed at the outlet of the 
ozone water line 4, and this ozone water dispersing device 3 is placed at the 
bottom of the washing tank 2. 

Thus, pure water introduced from the pure water line 8 is first cooled to a 
temperature of 3**C to l^'C by the cooling device 7. The cooled pure water is 
introduced into the 03 water producing device 6 and mixed with the 03 gas, 
producing the 03 water. Since this 03 water has a low temperature, its 
concentration is high, 50-100 ppm. This 03 water passes through the heater 5 
and is heated to a temperature of 20**C to 70**C. The heated 03 water passes 
through the ozone water dispersing device 3 and is fed to the washing tank 2. 
Due to the operation of this first working example, the 03 water supplied has a 
high concentration, so that it is in a supersaturated state, and since the 
pressure at the time it is introduced into the washing tank 2 is atmospheric, a 
very rapid decomposition takes place. When a semiconductor wafer 1 with resist 
adhering to it is placed in the washing tank 2 which is in this state, a very 
rapid reaction occurs between the resist and the 03. Therefore, the removal 
time of the resist is shortened and a productivity about equal to that of the 
present amount is made possible. Furthermore, this device has a simple 
structure, since the 03 water is directly heated. 

Fig. 2 is a schematic drawing of an 03 water washing system for semiconductor 
wafers which shows a second working example of this invention. According to 
this drawing, a pure water line 8 is connected to the 03 water producing device 
6 through a cooling device 7, and an 02 gas line 9 for producing 03 gas is also 
connected to it. An ozone water line 4 is connected to this 03 water producing 
device 6, and an ozone water dispersing device 3 is installed at the outlet of 
the ozone water line 4. This ozone water dispersing device 3 is placed in the 
middle of the bottom part of the washing tank 2. 

Thus, pure water introduced from the pure water line 8 is first cooled to a 
temperature of 3**C to 7°C by the cooling device 7. The cooled pure water is 
introduced into the 03 water producing device 6 and mixed with the 03 gas, 
producing the 03 water. Since this 03 water has a low temperature, its 
concentration is high, 50-100 ppm. This 03 water passes through the ozone water 
dispersing device 3 and is fed to the washing tank 2. 

In this example, not all of the 03 gas produced is dissolved in the pure water 
when the 03 gas and the pure water are mixed. The 03 gas which was not 
dissolved comes from the 03 water producing device 6 and passes through the 03 
gas line 11. The 03 gas produced is heated to a temperature of about 20**C to 
80°C by the 03 gas heater 10. The heated 03 gas passes through the ozone gas 
dispersing device 12 and is fed to the washing tank 2. 

Due to the operation of this second working example, low-temperature 03 water 
enters the washing tank 2, but since 03 gas which has been heated to a high 
temperature is introduced there, the temperature of the 03 water is raised. At 
this time, a very rapid decomposition of the 03 water takes place. When a 
semiconductor wafer 1 with resist adhering to it is placed in the washing tank 
2 which is in this state, a very rapid reaction occurs between the resist and 
the 03. Therefore, the removal time of the resist is shortened and a 
productivity about equal to that of the present amount is made possible. 
Furthermore, since the 03 gas is introduced, the 03 concentration in the 
washing tank can be kept at a high concentration. 

Fig. 3 is a schematic drawing of an 03 water washing system for semiconductor 
wafers which shows a third working example of this invention. According to this 
drawing, a pure water line 8 is connected to the 03 water producing device 6 
through a cooling device 7, and an 02 gas line 9 for producing 03 gas is also 
connected to it. An ozone water line 4 is connected to this 03 water producing 
device 6, and an ozone water dispersing device 3 is installed at the outlet of 
the ozone water line 4, This ozone water dispersing device 3 is placed in the 



middle of the bottom part of the washing tank 2. An ultrasonic wave producing 
device 13, which generates ultrasound waves passing through the intermediate 
tank 14 in which propagation water is stored, is installed at the bottom of the 
aforementioned washing tank 2. 

Thus, pure water introduced from the pure water line 8 is first cooled to a 
temperature of 3°C to 7°C by the cooling device 7. The cooled pure water is 
introduced into the 03 water producing device 6 and mixed with the 03 gas, 
producing the 03 water. Since this 03 water has a low temperature, its 
concentration is high, 50-100 ppm. This 03 water passes through the ozone water 
dispersing device 3 and is fed to the washing tank 2. At this time, ultrasound 
waves are generated from the ultrasonic wave producing device 13 below the 
washing tank 2 and these ultrasound waves are directed into the 03 water in the 
washing tank 2. 

Due to the operation of this third working example, low-temperature 03 water 
enters the washing tank 2, but since the ultrasound waves are directed into the 
03 water, the 03 molecules are violently agitated and a very rapid 
decomposition of the 03 water takes place. When a semiconductor wafer 1 with 
resist adhering to it is placed in the washing tank 2 which is in this state, a 
very rapid reaction occurs between the resist and the 03. Therefore, the 
removal time of the resist is shortened and a productivity about equal to that 
of the present amount is made possible. Furthermore, since the ultrasound waves 
are used, minute particles can be removed at the same time the resist is being 
removed. 

Fig. 4 is a schematic drawing of an 03 water washing system for semiconductor 
wafers which shows a fourth working example of this invention. According to 
this drawing, a pure water line 8 is connected to the 03 water producing device 
6 through a cooling device 7, and an 02 gas line 9 for producing 03 gas is also 
connected to it. An ozone water line 4 is connected to this 03 water producing 
device 6, and an ozone water dispersing device 3 is installed at the outlet of 
the ozone water line 4. This ozone water dispersing device 3 is placed in the 
middle of the bottom part of the washing tank 2. A gas dispersing device 17 is 
also placed in the bottom part the washing tank 2 and an H2 gas line 15 is 
connected to the gas dispersing device 17 through a gas heater 10. 
Thus, pure water introduced from the pure water line 8 is first cooled to a 
temperature of 3°C to 7°C by the cooling device 7. The cooled pure water is 
introduced into the 03 water producing device 6 and mixed with the 03 gas, 
producing the 03 water. Since this 03 water has a low temperature, its 
concentration is high, 50-100 ppm. This 03 water passes through the ozone water 
dispersing device 3 and is fed to the washing tank 2. At this time, N2 gas 
heated to a temperature of 30''C to 90°C is introduced from the gas dispersing 
device 17 in the bottom of the washing tank 2. 

Due to the operation of this fourth working example, low-temperature 03 water 
enters the washing tank 2, but the temperature of this 03 water is raised by 
high-temperature N2 gas introduced from the gas dispersing device 17. At this 
time, a very rapid decomposition of the 03 water takes place due to the rise in 
the temperature of the 03 water. When a semiconductor wafer 1 with resist 
adhering to it is placed in the washing tank 2 which is in this state, a very 
rapid reaction occurs between the resist and the 03. Therefore, the removal 
time of the resist is shortened and a -productivity about equal to that of the 
present amount is made possible. Furthermore, since the N2 gas is fed from the 
bottom part of the washing tank 2, a bubbling effect is obtained and the 
stripping of the resist is promoted. Furthermore, an effect of stirring the 03 
water is obtained. 

Fig. 5 is a schematic drawing of an 03 water washing system for semiconductor 
wafers which shows a fifth working example of this invention. According to this 
drawing, a pure water line 8 is connected to the 03 water producing device 6 
through a cooling device 7, and an 02 gas line 9 for producing 03 gas is also 



connected to it. An ozone water line 4 is connected to this 03 water producing 
device 6, and an ozone water dispersing device 3 is installed at the outlet of 
the ozone water line 4. This ozone water dispersing device 3 is placed in the 
middle of the bottom part of the washing tank 2 . A UV lamp 18 is also placed in 
the bottom part of the washing tank 2, and a low-pressure mercury vapor lamp 
which can produce 254 nm light is used in the UV lamp 18. 

Thus, pure water introduced from the pure water line 8 is first cooled to a 
temperature of 3*'C to l^C by the cooling device 7. The cooled pure water is 
introduced into the 03 water producing device 6 and mixed with the 03 gas, 
producing the 03 water. Since this 03 water has a low temperature, its 
concentration is high, 50-100 ppm. This 03 water passes through the ozone water 
dispersing device 3 and is fed to the washing tank 2. At this time, 254 nm 
light is produced by the UV lamp 18 in the bottom part of the washing tank. 
Due to the operation of this fifth working example, low-temperature 03 water 
enters the washing tank 2, but when it is irradiated with 254 nm light by the 
UV lamp 18, the reaction 03£02+0. is promoted. When a semiconductor wafer 1 
with resist adhering to it is placed in the washing tank 2 which is in this 
state, a very rapid reaction occurs between the resist and the 0. . Therefore, 
the removal time of the resist is shortened and a productivity about equal to 
that of the present amount is made possible. 

Fig. 6 is a schematic drawing of an 03 water washing system for semiconductor 
wafers which shows a sixth working example of this invention. According to this 
drawing, a pure water line 8 is connected to the 03 water producing device 6 
through a cooling device 7, and an 02 gas line 9 for producing 03 gas is also 
connected to it. An ozone water line 4 is connected to this 03 water producing 
device 6, and an ozone water dispersing device 3 is installed at the outlet of 
the ozone water line 4 . This ozone water dispersing device 3 is placed in the 
middle of the bottom part of the washing tank 2. A chemical dispersing device 
19 is also placed in the bottom part of the washing tank 2, and a chemical feed 
line 20 is connected to this chemical dispersing device 19. 

Thus, pure water introduced from the pure water line 8 is first cooled to a 
temperature of 3**C to 7°C by the cooling device 7, The cooled pure water is 
introduced into the 03 water producing device 6 and mixed with the 03 gas, 
producing the 03 water. Since this 03 water has a low temperature, its 
concentration is high, 50-100 ppm. This 03 water passes through the ozone water 
dispersing device 3 and is fed to the washing tank 2. At this time, an acidic 
chemical 20A, e.g., H2S04 or HCl, is introduced from the chemical dispersing 
device 19 in the bottom part of the washing tank 2. 

Due to the operation of this sixth working example, low-temperature 03 water 
enters the washing tank 2, but when the acidic chemical 20A is introduced into 
this 03 water, a very rapid decomposition of the 03 occurs, with the acidic 
chemical 20A acting as a catalyst. When a semiconductor wafer 1 with resist 
adhering to it is placed in the washing tank 2 which is in this state, a very 
rapid reaction occurs between the resist and the 03. Therefore, the removal 
time of the resist is shortened and a productivity about equal to that of the 
present amount is made possible. Furthermore, since the acidic chemical 20A is 
fed, the environment in the tank becomes acidic, and in this case minute 
quantities of metals on the semiconductor wafer 1 are removed. 

Moreover, in this working example, one may also introduce an alkaline chemical 
20B, e.g., NH40H, in place of the acidic chemical 20A. Furthermore, low- 
temperature 03 water enters the washing tank 2, but when the alkaline chemical 
20B is introduced into this 03 water, a very rapid decomposition of the 03 
occurs, with the alkaline chemical 20B acting as a catalyst. When a 
semiconductor wafer 1 with resist adhering to it is placed in the washing tank 
2 which is in this state, a very rapid reaction occurs between the resist and 
the 03. Therefore, the removal time of the resist is shortened and a 
productivity about equal to that of the present amount is made possible. 



Furthermore, since the alkaline chemical 20B is fed, the environment in the 
tank becomes alkaline, and in this case minute quantities of particles on the 
semiconductor wafer 1 are removed. 

Fig. 7 is a schematic drawing of an 03 water washing system for semiconductor 
wafers which shows a seventh working example of this invention. According to 
this drawing, a pure water line 8 is connected to the 03 water producing device 
6 through a cooling device 7, and an 02 gas line 9 for producing 03 gas is also 
connected to it. A platinum pipe 21, as the ozone water line, is connected to 
this 03 water producing device 6, and an ozone water dispersing device 3 is 
installed at the outlet of this platinum pipe 21. This ozone water dispersing 
device 3 is placed in the middle of the bottom part of the washing tank 2. 
Thus, pure water introduced from the pure water line 8 is first cooled to a 
temperature of 3°C to 7°C by the cooling device 7. The cooled pure water is 
introduced into the 03 water producing device 6 and mixed with the 03 gas, 
producing the 03 water. Since this 03 water has a low temperature, its 
concentration is high, 50-100 ppm. This 03 water passes through the ozone water 
line which is made of a platinum pipe 21 and the ozone water dispersing device 
3, and is fed to the washing tank 2. 

Due to the operation of this seventh working example, the 03 water produced 
passes through the platinum pipe 21, so that the surface of this pipe acts as a 
catalyst which promotes the reaction 035:02+0., and 03 water with a large amount 
of 0. is fed into the washing tank. When a semiconductor wafer 1 with resist 
adhering to it is placed in the washing tank 2 which is in this state, a very 
rapid reaction occurs between the resist and the 03. Therefore, the removal 
time of the resist is shortened and a productivity about equal to that of the 
present amount is made possible. Furthermore, since only a platinum pipe is 
used as the ozone water line, it can be easily fabricated. 
Moreover, this invention is not limited to the working examples mentioned 
above; various modifications can be made in it, based on the gist of the 
invention, and these modifications are not excluded from the scope of this 
invention. 

Effects of Invention 

As explained in detail above, the following effects can be achieved by means of 
this invention. 

(1) By means of the invention of Claim (1), since the 03 water fed has a high 
temperature, it is in a supersaturated state, and since the pressure at the 
time it is introduced into the washing tank is atmospheric, a very rapid 
decomposition takes place. When a semiconductor wafer with resist adhering to 
it is placed into the washing tank which is in this condition, a very rapid 
reaction occurs between the resist and the 03. Therefore, the removal time of 
the resist is shortened and a productivity about equal to that of the present 
amount is made possible. Furthermore, this device has a simple structure, since 
the 03 water is directly heated. 

(2) By means of the invention of Claim (2), low-temperature 03 water enters the 
washing tank, but since 03 gas which has been heated to a high temperature is 
introduced there, the temperature of the 03 water is raised. At this time, a 
very rapid decomposition of the 03 water takes place. When a semiconductor 
wafer with resist adhering to it is placed in the washing tank which is in this 
state, a very rapid reaction occurs between the resist and the 03. Therefore, 
the removal time of the resist is shortened and a productivity about equal to 
that of the present amount is made possible. Furthermore, since the 03 gas is 
introduced, the 03 concentration in the washing tank can be kept at a high 
concentration. 

(3) By means of the invention of Claim {3), low-temperature 03 water enters the 
washing tank, but since the ultrasound waves are directed into the 03 water, 
the 03 molecules are violently agitated and a very rapid decomposition of the 
03 water takes place. When a semiconductor wafer with resist adhering to it is 



placed in the washing tank which is in this state, a very rapid reaction occurs 
between the resist and the 03. Therefore, the removal time of the resist is 
shortened and a productivity about equal to that of the present amount is made 
possible. Furthermore, since the ultrasound waves are used, minute particles 
can be removed at the same time the resist is being removed. 

(4) By means of the invention of Claim (4), low-temperature 03 water enters the 
washing tank, but the temperature of this 03 water is raised by high- 
temperature N2 gas introduced from the gas dispersing device. At this time, a 
very rapid decomposition of the 03 water takes place due to the rise in the 
temperature of the 03 water. When a semiconductor wafer with resist adhering to 
it is placed in the washing tank which is in this state, a very rapid reaction 
occurs between the resist and the 03. Therefore, the removal time of the resist 
is shortened and a productivity about equal to that of the present amount is 
made possible. Furthermore, since the N2 gas is fed from the bottom part of the 
washing tank, a bubbling effect is obtained and the stripping of the resist is 
promoted. Furthermore, an effect of stirring the 03 water is obtained. 

(5) By means of the invention of Claim (5), low-temperature 03 water enters the 
washing tank, but when it is irradiated with 254 nm light by the UV lamp, the 
reaction 035102+0. is promoted. When a semiconductor wafer with resist adhering 
to it is placed in the washing tank which is in this state, a very rapid 
reaction occurs between the resist and the 0. . Therefore, the removal time of 
the resist is shortened and a productivity about equal to that of the present 
amount is made possible. 

(6) By means of the invention of Claim (6) or (7), low-temperature 03 water 
enters the washing tank, but when an acidic chemical is introduced into this 03 
water, a very rapid decomposition of the 03 occurs, with the acidic chemical 
acting as a catalyst. When a semiconductor wafer with resist adhering to it is 
placed in the washing tank which is in this state, a very rapid reaction occurs 
between the resist and the 03. Therefore, the removal time of the resist is 
shortened and a productivity about equal to that of the present amount is made 
possible. Furthermore, since the acidic chemical is fed, the environment in the 
tank becomes acidic, and in this case minute quantities of metals on the 
semiconductor wafer are removed. 

Moreover, if an alkaline chemical is fed, the environment in the tank becomes 
alkaline, and in this case minute quantities of particles on the semiconductor 
wafer are removed. 

(7) By means of the invention of Claim (8), the 03 water produced passes 
through the platinum pipe, so that the surface of this pipe acts as a catalyst 
which promotes the reaction 035:02+0., and 03 water with a large amount of 0. is 
fed into the washing tank. When a semiconductor wafer with resist adhering to 
it is placed in the washing tank which is in this state, a very rapid reaction 
occurs between the resist and the 03. Therefore, the removal time of the resist 
is shortened and a productivity about equal to that of the present amount is 
made possible. Furthermore, since only a platinum pipe is used as the ozone 
water line, it can be easily fabricated. 

(8) By means of the invention of Claim (9), in which a cooling device is 
added, the washing effect can be further increased by raising the temperature 
after a cooling has been performed. 

Brief Explanation of Drawings 

Fig. 1: Schematic drawing of an 03 water washing system which shows a first 
working example of this invention. 

Fig. 2: Schematic drawing of an 03 water washing system which shows a second 
working example of this invention. 

Fig. 3: Schematic drawing of an 03 water washing system which shows a third 
working example of this invention. 

Fig. 4: Schematic drawing of an 03 water washing system which shows a fourth 
working example of this invention. 



Fig. 5: Schematic drawing of an 03 water washing system which shows a fifth 
working example of this invention. 

Fig. 6: Schematic drawing of an 03 water washing system which shows a sixth 
working example of this invention. 

Fig. 7: Schematic drawing of an 03 water washing system which shows a seventh 
working example of this invention. 

Fig. 8: Schematic drawing of a conventional 03 water washing system. 
Fig. 9: Drawing showing the results of evaluating resist* removal by 
conventional 03. 
Explanation of Symbols: 
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